Microsomal conjugation and oxidation of bilirubin.
Bilirubin diglucuronide and bilirubin monoglucuronide are formed on incubation of microsomal preparations from rat liver with bilirubin and UDPglucuronate. Microsomal diglucuronide formation is a two-step reaction: first monoglucuronide is formed and this is subsequently converted to diglucuronide. Both steps require UDPglucuronate and have a similar pH optimum at pH 7.8. Albumin inhibits the conversion of monoto diglucuronide. Factors favouring diglucuronide formation are: (a) low bilirubin concentration; (b) relatively high UDPglucuronate concentration; (c) complete removal of UDPglucuronyltransferase latency. For the latter, trypsin-treatment appeared superior over digitonin or UDP-N-acetylglucosamine. Trypsin-treatment had to be done under strictly anaerobic conditions. If trypsin treatment was done under aerobic conditions, reactive molecules were formed which initiated the rapid oxidation of bilirubin and its glucuronides. Microsomal oxidation of bilirubin and glucuronides also occurred in untreated and digitonin-treated microsomes and was stimulated by NADPH and by the cytochrome P-450 inhibitor, metyrapone. This suggests that lipid peroxides act as initiators of bilirubin oxidation. Indirect evidence was found that trypsin inactivates nucleotide pyrophosphatase. This is an active UDPglucuronate-consuming enzyme in microsomal preparations which must be inactivated before meaningful kinetic studies can be done. With trypsin-treated microsomal preparations the Vmax for bilirubin monoglucuronide formation was 1.7 X 10(-9) mol . mg protein-1 . min-1 and KUDPglucuronatem 43 X 10(-6) M. For bilirubin diglucoronide formation the apparent Vmax was 0.7 X 10(-9) mol . mg protein-1 . min-1 and the apparent KUDPglucuronate m 1.0 X 10(-3) M.